SUMMARY A patient with annular pancreas presenting with severe upper abdominal pain is discussed. Endoscopic retrograde cholangiopancreatography (ERCP) was diagnostic, with successful injection ofmajor and minor papillae showing pancreas divisum, an annular duct emptying at the major papilla and changes of severe chronic pancreatitis in all duct systems. Pylorus preserving pancreatoduodenectomy gave complete pain relief. The annulus was shown immunohistochemically to be entirely of ventral gland origin. Chronic pancreatitis was histologically less severe in the dorsal gland. Antegrade dye injection with x-ray showed dorsal to ventral connection in the resected specimen.
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Endoscopic retrograde cholangiopancreatography has produced a better appreciation of abnormalities and anomalies of the pancreatobiliary duct systems and many more examples are now being documented during adult life. These include pancreas divisum with non-fusion of the dorsal and ventral pancreatic duct systems which occurs in 4-6% of the population, ' firmed intrapancreatic calcification. Side viewing duodenoscopy revealed moderate concentric narrowing of the second part of the duodenum just proximal to the papilla. The major and minor papillae were macroscopically normal. Cannulation of the major papilla showed a dilated, irregular annular pancreatic duct containing a stone and sludge and a normal biliary tree and gall bladder (Fig. 1) . The dorsal pancreatic duct did not fill. Cannulation of the minor papilla using a fine tipped cannula (without secretin) revealed a dilated, irregular dorsal duct (Fig. 2 ). These ERCP findings suggested an annular pancreas with pancreas divisum and changes of severe chronic pancreatitis in all duct systems. Faecal fat excretion was raised at 13 g/day.
Because of the history of severe recurrent pain interfering with lifestyle and the ERCP findings suggestive of severe chronic pancreatitis of the entire gland but particularly the head, pylorus preserving pancreatoduodenectomy was advised. This was carried out without complication or the development of overt diabetes or further clinical pancreatic exocrine insufficiency. The patient was discharged free from pain 12 days postoperatively, taking oral pancreatic supplementation and has remained so nine months after surgery.
PATHOLOGY
The operation specimen comprised the head and neck of the pancreas measuring 6-5x5x4 cm with a 2 cm thick annular portion of the gland completely encircling the duodenum and a 19 cm C-loop of duodenum. After photographic documentation of the fresh specimen, it was injected with a radioopaque yellow resinous dye (Microfil-TM) from the slightly dilated 0-3 cm wide cut end of the dorsal duct. A probe was inserted into the duodenum through the common bile duct from its cut end for orientation purposes and the specimen was radiographed (Fig.  3a) . The dye was seen to fill a slightly dilated dorsal duct system and drain through the accessory papilla. This included the ducts of the uncinate process. Also filled was the markedly dilated annular duct system which encircled the duodenum and drained via the major papilla from a different ostium than the common bile duct. The communication between annular/ventral and dorsal duct systems suggested that true divisum was not present. It is possible that injection at this pressure may show communication in many patients in whom the relatively low pressure injection at ERCP has suggested divisum.
After routine formalin fixation the entire pancreatic specimen was sliced horizontally into sections approximately 0-4 cm thick before paraffin processing and orientated embedding of the whole sections. A 1-8x 10 cm cylindrical stone was found impacted within the annular duct on the right lateral duodenal side. A round 0-3 cm stone was found occluding the ventral duct at its ostium in the major papilla. Smaller calcifications were found within side ducts throughout the annulus. The major portion of the pancreatic parenchyma within the head and neck appeared grossly normal, whilst there appeared to be an increase in connective tissue within the annulus (Fig.  3b) .
Approximately 20 consecutive 5 iim sections were cut from each tissue block and stained routinely with haematoxylin and eosin and immunohistochemically for neural and neuroendocrine markers (neurone specific enolase; protein gene product 9.5) and for pancreatic hormones (insulin; glucagon; somatostatin; pancreatic polypeptide). Applying previously established criteria for the differentiation of the two embryological derivatives in the adult pancreas,'3 '4 it could be clearly delineated that the entire annulus was of ventral gland origin, whilst the major part of the head, the neck and the uncinate process were of dorsal origin (Fig. 3c) .
Pancreatitis of different severity was seen involving the two embryonic parts of the pancreas. The dorsally derived pancreas, as suggested by ultrasound and computed tomography but not by ERCP, showed only mild chronic pancreatitis with an increase in interlobular fibrous connective tissue and only occasional inspissated proteinaceous material in lobular ducts. The ventrally derived annular portion, including the lower posterior head behind the major papilla, showed moderate to marked chronic pancreatitis with loss of exocrine tissue, intra and interlobular fibrosis and periductal fibrosis. A mild chronic inflammatory cell infiltrate was present throughout the annular/ventral gland and its markedly dilated ductal system was focally lined by squamous gastrinaemia"' and the chronic pancreatitis which has been found in 14-50% of adult cases' l" to poor duct drainage from relative outlet obstruction" as well as a possible intrinsic hypersusceptibility of the annular gland to damage. Unless another factor is presenit the chronic pancreatitis has always appeared limited to the annulus itself." Biliary obstruction is now believed a rare complication' despite early reports to the contrary.'" Most cases have been diagnosed by the classical changes seen with hypotonic duodenography"4 but reccntly CT scanning has also proved useful if careful attention is given to oral contrast ingestion and patient positioning. 24 
